for moisture (EIVM) was used to describe plant hygrophily. Phylogenetic analysis was carried out, 37 at a broader taxonomic scale on 128 species, and then refined on strong isoprene emitters (Salix and 38
The emission of isoprene and monoterpenes is widespread across plant families (Harley et al. 79 1999) . A recent study has indicated a strong phylogeographic signal for monoterpenes; the emission 80 of monoterpenes is qualitatively different in cork oaks across their distribution range in Europe 81 (Loreto et al. 2009 ). Alien species of Hawaii emit more monoterpenes than native ones, which is 82 also suggested to be an indication of greater evolutionary success of alien species since 83 monoterpene emission is associated with higher stress resistance (Llusiá et al. 2010) . 84
However, there seems to be no straightforward relationship between isoprene emission and plant 85 taxonomy or phylogeny. Isoprene emission is absent in herbaceous, annual vegetation, whereas it is 86 widespread in trees and perennial plants (Kesselmeier and Staudt 1999). However, this robust trend 87 may not be associated to phylogeny, as isoprene emission is limited to woody life-forms of families 88 that also include herbaceous species (Fineschi et al. 2013) . Hanson et al. (1999) reported that 89 isoprene emission is more widespread in mosses than in all other taxa, and this is so far the only 90 unambiguous phylogenetic pattern. This finding led to the suggestion that the isoprene emission 91 trait evolved when plants conquered the land and started coping with more severe thermal extremes 92 than in the water-buffered environment (Hanson et al. 1999) . Similarly, Vickers et al. (2009) 
and 93
Fineschi & Loreto (2012) commented that isoprene could have evolved as a first mechanism to 94 cope with more recurrent and stronger oxidative stress in the terrestrial than in aquatic 95 environments, being then replaced by more effective mechanisms when plants adapted to more 96 isoprenoids emitted from plants that do not have specialized structures to accumulate isoprenoids. 98 We reasoned that, if the emission of isoprene has evolved in plants conquering the land, then the 99 trait could still be more widespread in hygrophytes than in xerophytes. To test this idea, the 100 emission of isoprene was assessed in the Italian woody flora, which is representative of the 101
Mediterranean eco-region, one of the primary global biodiversity hotspots, and an area of 102 Two phylogenetic analyses were carried out on this dataset at different taxonomic scales. The first 128
analysis was performed at a broad scale on woody species belonging to 31 different orders 129 representing main lineages among woody plant species, to assess whether isoprenoids emissions 130 
Broad-scale phylogenetic analysis 215
We created a composite phylogenetic tree representing the relationships among the studied species 216 (Fig. 1) . The tree is based on the Angiosperm Phylogeny Website (Stevens, 2001 onwards) and was 217 further refined based on published molecular phylogenies (Appendix S2). In this way, we could 218 determine the phylogenetic position of 128 species. However, as some of these species tolerate a 219 wide range of moisture conditions (see Appendix S1), the phylogenetic analyses involving EIVM 220 were limited to 119 species. 221
By using the phylogenetic tree in Fig. 1 we performed an Abouheif (1999) 
Narrow-scale phylogenetic analysis on Salicaceae 236
Leaf samples were collected from Salix and Populus species (Appendix S3) and stored at -80°C 237 until DNA extraction. We selected Populus and Salix because i) species of these two genera play an 238 important role in the woody Mediterranean and European flora, ii) all species emit isoprene, and iii) 239 species from both genera represent several EIVM classes, spanning from class 3 (e.g. and specific internal primers (Appendix S4). Purifications of sequencing reactions products 258 followed the ethanol-sodium acetate precipitation protocol provided with the sequencing kit. 259
Confirmation of sequence identity was performed by BLASTN search against the GenBank non-260 redundant database using default parameters (Altschul et al. 1997 ). The resulting amino acid 261 sequences were screened for the presence of specific residues that appear to be implicated in 262 reducing active site volume in isoprene synthases relative to monoterpene synthases (Sharkey et al. 263
2013). 264
The eleven IspS coding sequences obtained from poplar and willow species where the EIVM was 265 also identified, together with sequences of the same gene from other plant species (Appendix S3)  266 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Among the woody species tested for emission of volatile isoprenoids, the proportion of isoprene-283 emitting species was clearly higher in more hygrophilous EIVM classes, especially in class 8, where 284 about 80% of the plants emit isoprene (Fig. 2a) . The trend was opposite for the emission of 285 monoterpenes, with monoterpene-emitters being found more often in the more xeric Ellenberg 286 classes (Fig. 2b) . The association between the two classes of volatile isoprenoids and the moisture 287 level that characterize the habitats of the Mediterranean woody species was confirmed by a non-288 parametric Mann-Whitney Z-test. This test showed that the median EIVM is significantly higher in 289 isoprene-emitting than in non-emitting species, while the EIVM is significantly lower in 290 monoterpene emitters than in non-emitters (Fig. 3 , p < 0.001 in both cases). 291 A trend was also found when isoprenoid emission rates were attributed to EIVM classes. Plant 292 species belonging to hygrophilous EIVM classes emitted more isoprene (Fig. 4a , p = 0.028), 293 whereas the emission of monoterpenes was generally higher in the xeric EIVM classes (Fig. 4b , p = 294 0.030). However, when differences of emission rates among EIVM classes were assessed 295 statistically, only isoprene was significantly different (Kruskal-Wallis non-parametric test, p = 296 0.0042, followed by post-hoc Dunn's Multiple Comparison Test showing differences between 297 means of EIVM contrasting classes, e.g. 2-6 and 7-8). In the case of monoterpenes, the Kruskal-298
Wallis test yielded non-significant differences (p = 0.136), possibly because of the higher variability 299 of the sampled emissions, and so we did not proceed with statistical mean separation among EIVM 300 Prinzing et al. (2001) . In agreement with this former report, the Abouheif test showed significant 312 phylogenetic signal in EIVM in our data set of woody species (C = 0.380, p = 0.001; 999 313 permutations, 119 species). Likewise, the species also showed significant phylogenetic signal in 314 both isoprene and monoterpene emitting competence (C = 0.547, p = 0.001, and C = 0.276, p = 315 0.001 for isoprene and monoterpene, respectively; in both cases 999 permutations and 128 species 316 were used). Accordingly, we may hypothesize that, at this broader phylogenetic scale, the species' 317 capability to adapt to more or less xeric terrestrial environments and their isoprenoid emissions are 318 both related to the evolutionary history of plants. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Pueraria montana as outgroups, the ingroup turned out to be monophyletic even if the relative 346 position of the two outgroups has low bootstrap support. Two main clades were identified within 347 the in-group, one clustering most Populus species and the other clustering Salix species (Fig. 5a, b) . 348
Furthermore, within the Populus clade, the species grouped according to section classification based 349 on other markers (Eckenwalder 1996). An exception was represented by P. nigra, which was 350 grouped within the Populus section in spite of being classified as a member of the Ageiros section 351 (Eckenwalder, 1996) . The ecological adaptation trait, as marked by the EIVM classes, and the 352 pattern of nucleotide changes in IspS were not associated in poplar and willow species (Fig. 5b) . Whether this trait is also related to fast-growth and hygrophily should be investigated; c) that 366 isoprene emission is more common in mosses than in other clades of plants (Hanson et al. 1999 to be a successful trait in alien species invading new territories, possibly again due to the ability of 407 monoterpenes of conferring resistance against multiple stresses (Llusia et al. 2010) . 408
At a finer taxonomic scale, we then explored whether the hygrophily of isoprene emitters, as 409 indicated by species assignment to the Ellenberg classes, showed phylogenetic signal within 410
Salicaceae. Specifically, we tested whether isoprene emitters, phylogenetically close with respect to 411
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